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The total difference between the values :it the two stations 
for 79 ol)servatibns, on November 3d, tlie bright, fiiir tl;ty, is 
63,992 volts, or for a difference in altitude of' 455 feet, an aver- 
age difference in the value of tlie potential equivalent to 797 
volts, or ue:trly 800 volts. For November 12th the slim of the 
differences in  value of t h e  potential a t  the two stations for 77 
observations is 37,231 volts, or an average difference of 483 
volts-for the same diEerence of 455 feet. It may be inter- 
esting to compare tliese vdues  with those given by observa- 
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ing, and November 28-29tC1i. 
The observations on November 12th :ire ;is follows: At 9 it. 

m. positive, 139 volts, tlie weather cloudy; a t  11 a. in. positive, 
248, tile weather fair; at 1 1). ni., positive, 160, the weather 
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dates. The means of those observations are for October 4th. 
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m.,~)ositive, l!), during light rain;  a t  1 1). in., posit.ive, 37.2, 
luriiig light rain. Light siiow fell duriiig tlie night and tlie 
next inorning, clear m t l  bright, the v;\lues were :ibout 118 
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was awmpaniecl by low positive. On November 25th l ight 
rain wm accompanied by low positive. On November 18th 
light rain was accompanied by positive values as low as 0.2 
volt. The highest positive values occur on November 2d and 
November 6th, 77 volts, arid on November 27th, 66 volts, dur- 
ing clear weather. On November l2th,  that  being considered 
as a term day, we find a t  New Haven, a t  9 a. m., a' positive 
indication, in value 9 volts; at 11 a.m.,  ll.!) volts; a t  1 p. I%, 
6.3 volts; at 3 p. HI., 39.4. Rain began at 1.03 p. m., continu- 
i n g  all day, tlie iiext clay, November 13th, being cloudy and  
threatening, the values for this date were 6.2 volts at 9 a. m., 
1.3 volts a t  11 a?.. m., 1 volt a t  11). m., and 2.5 at 3 1). m. 

At  Boston, Massachiiaetts, a very complete and valuable R e t  
of observations has been made. ltaiu began November 6th a t  
11.50 a. rn., accompanied with positive values. III this c m e  
the electrometer gave no indication of tlie :ipproacIi or dis- 
tiirbirig efYect of' rain. On November 10th rail1 began i\t 1.30 
p. in.  A t  11 a. in. t h e  values were negatire, 75.8 volts; at 1 
p. m., 59.2 volts, and a t  3 p. ni., during the rain, positive,29.O 
volts. On November 13th raiu all (lay was accompanied by 
low positive values. On November 17th rain was :iccompanied 
by high positive values ; November 18 th  threatening weather 
and rain, accompinicd by very high positive values, avcmging 
345 volts, throughout the day. High positive values continued 
until tlit? 23~1, when raiii all day was accompanied by low posi- 
tive \-dues. On Novcmbcr 25th rain i n  the iuorning was ;IC- 
companied by low positive, and rain in tlie afternoon by high 
negative. After the rain very liigli positivevalues arc recorded. 
A negative indication occurred 011 November 15th at 9 a. in., 
the weather bcing clear, ant1 no apparcnt rnctcorolopical dis- 
turhaiicc in connection with it. The highest positive values 
obtained during tlie month were on November 2d in tlie niorn- 

from 48 observations, 398 volts; 011 October M i ,  from 38 obser: 
vations, 210 volts; 011 October 7th, from 40 observations, 333 
volts. 

It will be noticed that the curves for the lower st, J t' 1011 

seem to lag a little, compared with the ciirves for the upper, 
regarding any sudden fliictuatioii in either directiou. It is 
proper to mention that  ;ill care IVRS t:rkeri to 1r;ivo tlie obser- 
vations made syrichroiiouslg. Of the rcgiilw obserrntioiis, the 
highest positive riilueR occurred on November 20tl1, all fonr 
observations averaging over 500 volts, tlie weather being clear 
w i t h  slight haze and light soutlierly winds. Tlie next highest 
value occurred on November 5tli, a t  11 R .  m., being almost 500 
volts. The liigliest negative values occur 011 November 12tl1, 
:it 11.40 a. in., during lieavx rain, and oii November 25t11, a t  
3 p. in., during heavy rain. 

At Bdtimore, Mitr.vland, a continuous record for the lnoritli 
has been obtained. The following is from the observer's re- 
port: '' The moiitli has been one o! rather more tliari usual 
o1ectric:tl disturbance ; variatioiis are shown on many Hheets, 

' preceding and nccoinpnnying rain." Tliere is a very close 
correspondence in tlic cliaracter of tlie curves a t  W:ishington 
and those at I3d timore, oil November 12tl1, tliiring the rain 
previously referred to ; tlic Wnsliiiigton curve, Iiowever, seuiue 
to I;ig about 45 minutes behind tlie curve for B;rltimore. 

A t  New Haven, Coniiectiout, negative indications are re. 
corded on five dates, as follows : November Gtli, dnring rain j 
November loth,  during light rain j Sovember 12th, during 
rain, precetled by low positive; 011 November 17tl1, a t  9 a. m.. 
(luring light raiii, tlie remaining observations being positivc 
altliough the rain coiit'inued ; November 2 3 4  the liiglicsf neg;~ 
tive value, 1 l G  volts, in the morning, the observations for t l i c  
rest of the day being positive, althoiigh the rain coritiriued 
turning in tlic ;tftcrnoon to fog. On Noveniber 25th light rair 

vol Is, positive. 
A t  Ithacu, New York, a very full ant1 ra1u:ihle set of ob- 

3erv;itions tias been made. Neg:itirc: values occiir on Norein- 
ber Otli, during cloudy weather, at 0 a. m., o1i:inging to lorn 
positive ;it 11 ;I. m., aiid negative, clianging to positive, during 
t,lie afternoon. Light, rain began a t  12.30 1). in., c1i;inging to 
mow :it 1 1). in. During this snow tlie re;idings varied, as 
I'ollows: a t  2.59 p. m., IiegiLtivP, 160 volts; :it 3 p. III., negative, 
121 volts; a t  3.01 1). ni., neg:itivc, 35 volts; :it 3-02, positive, 
50 volts; a t  3.04 p. m., positivo, 400 volts; ;k t  3.06, positive, 
755 volts; ;it 3.08 p. m., positive, 855 volts. 

0 1 1  November llth, low positive a t  1 I). m., cli:uiging to  low 
negative, with light rain from 1.30 to 2.30 I). in. On Norembt.lr 
12tl1, low positive at. 9 a. m., with negativo values a t  11 a. m. 
Light H ~ O W  began a t  11.30 p. m.; negative v:iliies a t  1 1). 1 1 1 . )  
ant1 positive values tliroughout tlie rest of the afteriiooii, dur-  
ing light snow, wliicli continued tlirougliout the iiext day. Very 
liigli positive I)otc?ntial&, about 1,800 volts, were obtained dur- 
ing this AIIOW. On November 14th, after the 11car.y snowfall 
of tlie two ( 1 : ~ ~ s  precediiig, negative values were obtained dur-  
ing clear weather. On November 16tli, at 3 p. in. negative 
values (luring clear weather. On November 17t t i ,  high iiegrt- 
tive values througliout tlie d;tg tlririiig liglit rain. In iitlditioli 
to the (late already mentioiictl snow fell 011 Novenil)er 7th and  
19tli, with positive valnes. On h'ovember lGtli t h  riecrlle wiw 
observed to oscillate coiisi tlerabl y . 

OPTICAL PHENOMENA. 
S O L A R  HALOS. 

Solar Iralos were observed i n  tho various state6 illid terri- 
tories during tlie montli, as followu: 
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Arizona.-Vort Grant, 4th j Fort Apaclie, 4th, 9th, l l t h ,  

~rkansas.-Le:itl Hill ,  7th. 

Connecticut.-North Colebrook, 1 G t l i  . 
Dakota.--Port Totten, 24tl1, 28tli, 30th j Fort Moade, 25th ; 

District .f Colu?nbia.-Wi~shingtoli City, 13tI1, 2tst. 
Plorida..-Sanford, lOth, 19th j Archer, 19th. . Georgia.-Augusta, 20th. 
Idaho.-Bois6 City, 5th. 
&!linoie.--ltiloy, lst, lGtli, 19tli, 20tli, 2Gtl1, '29th j Chicago 

and Charleston, 1Gtli. 
Indiann.-Iiidi;ina~~)olis, 5th, lGtli j LaCOliiii aud Siuimau, 

16th ; Logalinport, 27th; Vovay, 28th. 
Iowa.-Cresco, Gth, 19th j Mouticello, lbtli, 27th j Independ- 

ence, 24t11; Cetl;ir I t i ipid~,  Nth, 26tIi. 

and Iudepontlence, 7th j Saliuii, 9th ; Le:irenwortli, 19th j Ma.n- 
hattnn, 28th. 

17th, 19t,h; Yuiiia, llt81i; Prescott, Iltli, 18th. 

Francisco,  16tl1, 17th, 19th. 

Fort Buford, 30th. 

Cdif~r?ti~.-Fa.Il  Brook, Gt-h ; LOS AIigolox, l l th ,  18th; Sal1 

hCansas.-WS:iiitlOtte, lst., 4tl1, Sth, 7tl1, 9th j YiLtos Corltro 

~entucky.-Pr;iiikfort, 20th. 
&faino.--Coriiisli, Citli, 12tli, 88th.  
Ilfmsuclru8efts.-Blu(~ H i l l  Observatory, 2 4  Gtli, 12th, l G t l i ,  

30th; Sort11 Triiro, 3d, 12tl1, 13tl1, 20tl1, 30th; Amliarst, 4th, 
16th ; Milton, 6th;  Sonierset, G t l i ,  12tli, lGth, 28 t4  30th. 

Michigan.-;\lottvillc, l s t ,  5th, 1Gth j Lansing, 12tl1, 1Gt.h ; 
Marquct tc ,  l G t l i  ; Alpeu;i, 19th j ISsca~uaI):i, 25th. 

Minne~ota.-1Mooriiciir~, 15tl1, l G t l i ,  23d 84th, 25th. 
Missouri.-S:iiiit Louis, 8th ; Ceiitreville, 10th, 22d. 
Montana.-Poplar Rirnr, Bd, 14tl1, 30th. 
Neb?.nsku.-Browiirille, 20th. 
New Jcrsey.--Cl;ayton, 15th. 
New Fork.--Oswego, North Triiro, and Palermo, lfith. 
A-ortlb Carolina.-New River Inlet, 2d. 5th, 12tl1, 17t11, 21st, 

Ohio.-IGlyri;i., f2d j Wauseoii, 2d, 3d, Gth, llitli, 26th. 
Orept.-Eiist Portlaud, 3d, 4th j Albany, lGth j Rosoburg, 

South CaroZina.-Statoburg, 3d j Sp:Lrbiuburg, 19th. 
~ennuexee.-Naulivillo, 6tl1, 20tl1, 27th. 
Teaas.-Abilone, 12th. 
Virgi?uia.-DaIe Enterprise, 2~1, 3d;  Variety Mills, 2d, 3d, 

Wyo?niizg.--I?ort Britlger, lStli, 24th. 

Lunar  I I ~ I ~ ~ N  were observed in the various gtiites arid terri- 
fories duririg the month, :is  follow^: 

AZaba.nru.-Mobile, 2d, 5tli, 10th. 
Arizoien.-M;iricopu,, 3d, G t l i  j Yuma, 3d, 10th j Fort Qr:int., 

3d, 11th; Willcox, 7tl1, l l t h ;  Fort  Apwllo, i th ,  lltli, 12tl1, 
19th; ProScott, 8th, 9tli, lltli ,  12th. 

Arka?trras.-Leatl Hi 11, 7th. 
Uuliforda.-Siiii Francisco, 5th j Fort Bidwell, 10th j Oro- 

v i h ,  16th ; LCecler, 17th. 
Colorado.-Las Aniin:ts, 4th, Gth. 
Connecticul.-North Colebrook, 3d j Betliol, 3d, 5th j New 

London, %Ii, 12th. 
Dukottr.-Wehter, !)tli, 17th j Fort Tottori, loth, 11th; Bis- 

m a r c k ,  10tli, 14tl1, 16th. 
Zhridu.-Pens;\cola, 2d j Cedar Keys and Manatee, 10th j 

Arclier,  19th. 
Georgda.--Forsytli, 7t11, 20th ; Augusta, 10th; S:LV;L.IIU~I, 

13th. 
Zdaho.--Boi~6 City, 17th. 
IlZinoiR.-Sl)ringtieItl, l s b j  Pekin, l N t ,  3d, l l t h ,  18th; Riley, 

lst, 6th; Chicago :uid Charloston, 16th. 
Indiana.-Vovu.y, 18t, Stli, l o t h ,  14th, 15th, 20th; Torre 

Ht tu to ,  8th j' Butlcrvillo alii1 IndianapoliN, Sth, 14th; Lnco- 
nia, 16th. 

Ind ian  Territory.-Fort Sill, 10th. 

24th. 

/6th, 2Gtli. 

11th. 
m7iscoii.ei,r.--~;~ili towoc, 16th ; Doia\-ail, imi, 2oth, 2~t11. 

LUNAR HALOS. 

~~~~ 

lowa.-Cliiitoii, 2d, lStli, 1Gth; .\luscatine, 11th. 
Kumas.-Wy:iiidotte, 4th to 7tli,9tli, 13th, 16th; El llorndo, 

Globe, Emporiit, Salina, West Leavenwortli, arid Wakefield, 
9th j Westmoreliiiitl, O t l i ,  loth,  30th. 

Ke~itucky.-Fr;iulttbrt, 2tI j Louisville, 8th j ltichmoud, 10th. 
Louieiana.-SIirevel)ort, %l, 10th. 
MLtine.--Oroiio, 8th; Eiistport, 13th. 
MaryZand.-1Cinmittsbi~rg, 6th; Bdtimoro, 11th. 
~inssacL~.relts.-l)cortield, 3d, 5th ; Blue Hill Observatory, 

Milton, and North 'l!i*uro, 1Gtl i .  
Michignlnn.-l(;iI;tiii;issoo, 3tl j AlI)eIiit, Stli, 15th ; Lansing, 

l l th,  15th; Mottville, 12th; Escan;iba iind Mnckintlw City, 
15th. 

Miiziicsotn.--31oorliearl, 8th, 14th to 17th ; Saint Tiucoiit, 
29th. 

nl~,tlana.--Hulcii;i, 14th j Fort Custer, 17th.  
Nebrnska.--M;irquutto, 3tl, 14th j Oiiialia rind G O U O ~ ,  14th. 
ATeuc~da.-C:irsoii City, 10th. 

New Jersey.--Buuerly, %I, 3t1, 5th, loth, lltli, 13th; Moores- 

Upper Moiitcl:iii-, !Mi. 
Neio ilfe.zico.-l~'ort Stanton, 4th j Santn Fi?, 5th. 

Palcrmo,!)tli j I t l i m i ,  Wli, 16th j Rrooltlyn, 11th; Os\rego, 15th. 
ilrorth Crrroli)Ln.--Now River Inlot, 3t1, 25th ; Sini thvi~~e ,  5th ; 

Lonoir, 10th j C1i;irlotte aiitl St;itcsville, 10tli, 14th. 

G:irrettsville ;tiid Hirmn, 3 1 ;  131yri:il 2t1, 4th; Napoleou, 2d, 
11th j Cinciiiiiiiti, 14th. 

O,.e,~oia.-ltosel)ni,~, lltli ,  30th j Albniiy nud Mount Angel, 
13th; Linkvillc, 1 G t I i .  

I'eiiws~Zz,aitiu.-Pi ttauurg, 2tl; Pliilatlolpliin , 2d, 5th j Dy- 
berry, 2t1, Gtli, 9th j Gr:iiiipi;in Hills, 2d, 1 ltli ; I":illsiiigton, 3d, 
5th ; C;itawiss:i, 11 t l i .  

Charles- 
tou, 9 th ;  Ailten, 10th. 

Nezc lia?,t~~"lii, .c.-Nils~lua, 13 t 11, 16 t I I  , 20 th. 

tOWI1, tLtl,3tl, 5th j Ol:iyton, 2d, Atll, 8 th;  Darer, 3 4  Btll, 11th ; 

h'ew ~'ork.--Rocliestor, 2d ; Alb:i~iy, 3d Htilfiilo, 8th ; 

Ohio.--W;i11seoli, l h t ,  211, 11th j Toledo, lst, L'd, l l t h ,  16th; 

hvloae T ~ z ~ ) ~ ~ . - - u I o ~ ~  Isi;tlld, 11 til. 
South C'ol.olii~n.-S~)i~rta~ibtlrg, 2d, Oth, 2Otl1, 29th j 

Z'e,tnessce.--N;~sIivillo, Stli, 10th ; Memphis and Milan, 10th ; 

!Z'~~~~.-I'iilestiii~, Gtli, 7tl1, 9th, 10th ; Fort I h v i s ,  Gth, 10th j 
New Ulm, !)tli, 10th; Corsicilu:l, 10th j El Pitso, 11th;  Fort 
Elliott, 80th. 

Utah.-Frisco, 11 tli. 
Ve'el.nzo~tt.-l3r;attleboror1gli, G t l i .  
Vi~~bia.-ltal,l)iili;tiiI~Ock, lst, 34  11th j Dale Ihtorpritse, 

2d,3tl, 5th, llitli, 21st; liirtl's Nest, 2d19th, 10tli, l l t l i ;  Lyiicli- 
burg, 3d, Bt l i ,  Citli, 9th, 10th j CiL1)o Henry, 10th, 11th j Chin- 

Wuskin,qtoit II'L.,.rito,.!/.-13:iilil)rid~e Island, 10th j Port  AII- 

~ i x C o ? t 8 i n . - ~ ~ l : l \ ~ ; i l i ,  6th, G t l i ,  15th j lieloit, 5th, 15th, 30th j 
Green B:iy :w~d Milw~~ulioc, 15th. 

Wyomiiig.--Fort Uridger, 13tl1, 14tl1, 18th. 
Tlie I)liiises of the rnoou (Wasliiiigtoii nioiin time) during 

Nowinber, zu git'on in  '' The Aincrican Eplierncris mid Nau- 
tical Almiiuac " for lWG, ziro its follows : New mooi~, 25t11, 2 h. 
10.3 in.; first quwter,  2t1, 23 11. 67.0 in . ;  tiill n~ooii, l l t h ,  1 11. 

perigee, SOtli, 14.2 11. 

Cll;Ltt;uloog;L, 14t11, 27tl1, 29th. 

ooteilgue :tnd Norfolk, 11 th. 

gel~s ,  15tli j TiltOoSli Islitlid, 17th. 

68.3 JJI.; Isst qU;lrt8l., 18th, 5 11. 32.8 III.; illW@?o, bth, 1.4 11.; 

MIRAGE. 
Mirages wore obserrod a t  the following statioiis : 
Webster, Diikot:i, 11th. 
Rich tird ton, Da kotii , 17th. 
S:ilina, KLIIIWLS, 6tl1, 8tli, 9th, 13th. 
Mxrqnetto, Nebraska, 17th to 20th. 
ltoidnville, North Carolina, 14tl1, 18th. 

MISCELLANEOUS PHENOMENA. 
DROUGHT. 

Mobile, Alabama: light rain fell during the 9th and 10tb, 
breaking one of the eeverest drouglite ever experieiiced in this 


